parities, including obesity and related chronic diseases. [3] [4] [5] For instance, available data from across the Pacific point to alarmingly high rates of obesity among PI youth: 41% in Australia 6 ; 36% of boys and 54% of girls in the Kingdom of Tonga 7 ; and extreme obesity (defined as body mass index > 99th percentile) among 11% in New Zealand. 8 In California, two studies have documented obesity among 20% of PI youth (ages 10, 12, and 14), 9 and 22% for Native Hawaiians, 17% for Guamanians, 49% for Samoans, 28% for Tahitians, and 31% for other PIs. Unfortunately, PI health needs remain virtually invisible to medical providers and policy makers, 3, 11 or addressed via uneth ical approaches, 12 and thus CBPR holds the potential to engage both PI communities and scientists in the long-term pursuit of culturally appropriate solutions. 13, 14 Our 2-year, exploratory study applied CBPR to the exploration of the factors contributing to obesity among PI youth in Southern California. We report on the processes that enabled a diverse group of community and university researchers to assess and understand obesity, physical activity, and nutrition among Marshallese, Samoan, and Tongan youth. The remainder of this paper describes our CBPR approach, including development of the study procedures, tailoring of instruments, identification and recruitment of youth participants, and data collection experiences. We share our lessons learned regarding the potentials of CBPR to balance issues regarding scientific rigor of research methods with community relevance for popu la tions facing critical health disparities.
Methods study overview
This 2-year, cross-sectional study assessed body mass index, physical activity, and dietary intake in a nonprobability, church-based sample of PI youth. The project goals were to (1) test the feasibility of quantitative and qualitative data collection activities among Marshallese, Samoan, and Tongan adolescents; (2) estimate the point prevalence of obesity and physical activity, with a subgoal to explore the distribution of dietary intake in these groups; and (3) explore the predisposing, enabling, and reinforcing factors influencing physical activity in this group. Anthropometric measures included height and weight (using a stadiometer and bench scale) to calculate body mass index (in kilograms divided by height in meters squared)
to determine at-risk for being overweight (≥85th percentile for age and gender) or obese (≥95th percentile). 15 Physical activity was assessed using uniaxial accelerometers (a small device worn on at the trunk that collects detailed information on the duration, frequency, and intensity of physical activity) with a minimum of 4 valid days of data (defined as 30 consecu- We operationalized the remaining CBPR principles through study structures and processes to promote both community appropriateness and relevance of research efforts, and improved tailoring of research measures and methods. With regard to building on and supporting community strengths, the study budget (totaling $275,000 over 2 years) included significant subcontracts to the partnering community organizations (representing 22% of the overall budget) to support involvement of PI adult community leaders and PI youth assistants throughout the project. To facilitate equitable involvement of all partners in all phases of research, quarterly meetings were held (in addi tion to weekly phone calls and e-mail communications) with all study team members to tailor and finalize instruments, develop assessment protocols, develop publicity and recruitment materials, monitor youth recruitment and data collection activities (which were spearheaded by the community staff), monitor progress of data entry and management (which was conducted by university staff), and plan for the dissemination of study findings to each community. Although the partners participated in every aspect of the study planning and implementation, community partners were leads on all cultural tailoring, community publicity, and youth recruitment activities, and university partners were leads on finalizing instruments, data management, and statistical analyses. All community and university partners passed an online institutional review board tutorial, and all data collection instruments and protocols were reviewed and approved by the university institutional review board for appropriate human consent processes (which include both parental consent and youth assent forms) before data collection; photo consent forms were also obtained for all images in this and other study materials. The extent to which our CBPR structures and processes were able to maximize community relevance of research activities, along with ensuring scientific rigor of research methods, is described in the remainder of this paper.
Results
The first 6 months of the study were spent finalizing all plans for youth recruitment, study measurement, and longterm community engagement. We hoped that, through intensive CBPR dialogue about each of these sets of activities, we could identify all potential challenges and prepare contingencies plans for all study team members. What we learned in implementation, however, was that although CBPR helped sensitize us to the potential challenges of working collaboratively, we could not foresee or prevent many of the outcomes of our recruitment, assessment, and engagement activities.
Ultimately, our close community-university collaboration enabled us to make adjustments throughout the study period, with varying results in processes and outcomes. Churches were selected such that a diversity of denominations 
What We learned About Assessment
Community and university staff carefully informed the development of all assessment protocols and instruments to More challenging to tailor were protocols for accelerometer distribution and collection. Because accelerometers have no visible "reading" displayed to the wearer, the study team was initially concerned that youth may not understand the importance of regularly wearing the devices. Thus, we provided youth with sample printouts of what the monitors were assessing (during the first visit) and also provided them with their own results in graph form (after the second visit). Even more challenging, however, was the protocol for placement of the devices (ideally fit snugly at the top of the hip). Many youth favored baggy-style pants ( Figure 2 ) and our team could find no literature on how such wear influenced the validity of the measurements. In addition, we were surprised to learn that many youth were accused by adults (e.g., at their schools and workplaces) of being either under house arrest or performing illegal activities (e.g., dealing drugs) because the accelerometers seemed to them to be pagers or probation devices. The community and university staff quickly responded by creating and distributing business cards to all youth with the names of the lead staff to contact if they had any questions about the veracity of the study activities.
More difficult for the team to adapt were preexisting questionnaires on food intake and physical activity attitudes. For the FFQ, most youth had difficulty completing the instrument because they were surprised to learn how small one serving was; it is common for PI youth to serve their elders using soda carton boxes as plates (rather than standard paper plates), and to pile food high as a sign of respect to the elders. For the physical activity attitudinal questionnaire, the community and university staff spent nearly 2 months to tailor question- What We learned about Community sustainability
Last, community and university staff attempted to promote long-term sustainability throughout the study activities.
For instance, 4 PI youth (2 Marshallese, 1 Samoan, and 1 Tongan) were recruited from each community and trained to assist with instrument and protocol tailoring, data collection, and community report-backs. We hoped that these youth would be motivated to pursue a college degree, and thus far one youth has pursued such an interest. In addition, the study team coordinated a large community report-back session to over 80 parents, youth participants, community leaders and researchers regarding the preliminary results and implications. For the university staff, it was an opportunity to "validate" the findings with participant perspectives, and
learn from them what they thought of the various methods and activities. For instance, 2 youth shared that they enjoyed participating in the study because of the opportunity to learn about health and appreciated the financial benefits from the study incentives. For the community staff, it was the necessary step to fulfilling the promise of using research to improve community health; for instance, one staff believes it was their own "Biggest Loser" opportunity (a reference to the popular reality TV show) to work against the image that bigger is more healthy and prestigious among PIs. Despite these many successful sustainability activities, the biggest obstacle to longer term program impacts may be the extensive time needed to develop and obtain competitive grant funding for future obesity prevention interventions. Despite the many benefits we gained through CBPR, we raise cautions regarding the limits of such approaches. The challenges we faced with accelerometer and questionnaire data collection raise questions as to whether "standardized"
measures fit the realities of such youth. We also caution that there were many non-CBPR limitations that may have biased our research experience and findings. For instance, the relatively small sample size of the youth (and their recruit ment from only 13 church-based sites) means that the processes and outcomes of this study may not be generalizable to larger PI populations, although care was taken by the study team to select PI churches that represented the diversity of denominations for this feasibility study. A future intervention project plans to build on this church-based sampling approach to the more than 49 churches to which our community leaders have ties. "Course corrections" that we made in protocols throughout the study period may have also biased our data and results in unknown ways. With these limitations in mind, we hope that future CBPR and other researchers will learn from our successes and challenges in the pursuit of studies that meet both scientific aims and longer term community needs and aspirations.
We firmly believe that any kind of public health research cannot and should not take place in a vacuum. The translation of scientific discoveries to community practice necessitates community and university partnerships that bridge the cultural and organizational divides, educates and trains all partners in the skills required for culturally competent methods and measures, and ultimately builds trusted and lasting relationships that can be harnessed for positive community change.
